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Spatial and Temporal Issues to  
Surrounding Energy Analysis

• Energy models built in the 1970s and 1980s were 
designed to model dispatchable technologies
– Base, intermediate and peaker
– Determination of profitability based on daily-monthly 

supply and demand
– Regulated markets for electricity

• The 1990s modifications added some capabilities 
to handle parts of deregulation 
– Temporal data (day vs night)
– Average annual or monthly prices
– Average annual capacity factors for renewables and 

intermittent technologies



Why Spatial Statistics Can 
Improve Modeling

• Trend is toward demand side pricing with  
hourly price changes

• Renewables and storage need hourly price 
and resource availability information to 
accurately model penetration

• High resolution data is costly to obtain and 
may not reflect conditions decades out 
(climate change) 



Energy Modeling Today and 
Future Energy Systems

• Hourly pricing
• Central and distributed 

options
• Intermittent and 

storage
• Electricity use for 

transportation
• Hydrogen and other 

fuels 

• Not designed for 
hourly changes

• Cannot capture 
impacts of R&D

• Do not capture major 
changes to energy 
economy such as 
hydrogen penetration



Fusing Data Sets

• Data sets at different spatial and temporal scales 
can be used to create a model for synthetic data.
– Course wind data from weather stations.
– High resolution satellite data for temperature.
– High resolution topography and pressure field data.

• Results in a probability distribution of wind 
speeds at finer spatial and temporal resolution.



Example of a system possible 
future energy system

• Hourly data:electricity 
demand, short term H 
storage, renewable 
resource

• Spatial data for H 
storage and demand, 
wind and solar 
resources

• Daily to annual for 
fossil generation Natural gas
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Mapping the Economic Value of Natural 
Gas Pipelines and Infrastructure



Satellite and GIS Datasets Used 
to Estimated Damage 
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